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2IRINE
N 1 EFATLAMER Ping #p S MRLRTHE?

A LUER Ping <z BIEE?

AL

EBRNMEARSS 2 Fping LB, STHFNIHRIREHN L NEE MWD ZERY
InternetPZ3AGIEEME, (BABERTNIARIEE, IBEIRIESCIRN AR i INEARR .

Pingan < BRSBTS :

C:\Users\******>ping 10.108.172.1

IF7E Ping 10.108.172.1 B 32 =THRVEEE:

KEH 10.108.172.1 BY[EIE: FT5=32 AiEl<1ms TTL=254
KE 10.108.172.1 BY[EIE: FT5=32 AiEl<1ms TTL=254
KE 10.108.172.1 BY[EIE: FT5=32 AiEl<1ms TTL=254
RE 10.108.172.1 BY[EIE: F15=32 AiEl<1ms TTL=254

10.108.172.1 9 Ping FiHEE:
iR ERiX =4, BB =4, E% =0 (0% =X),
HIRTREAY TR E) (LAZRD BB AR):

B = 0ms, 5 =0ms, Y = 0ms
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SEAIZE=SLHISBf IR
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WA
o  EIRNMELHIRIRIR
B JEIPEEIRT,
EIPASESWELRE
GAHSTREZMA.

o IEAMFRegionZps
EESRES, EFRSZ
FHIEXEEES
STHFRIhNEE X g

o SCIRIFAIRIFT =
HAFFEXI LSRR
HEemREENE,

BFNARARERE MXE, ZisAPNEBHFFREERN, ERFEREE1MN
RSLBl . VNS, EPSERRTERIRE:
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o FE-IM, NBFPINBALERENG, MNNAZIBFRARIKE20G, WEAE
ANAEREIRFTSE, REH20G;

o FEEE-T M, BEEHES@RENSG,

W/NSAFERTERR : IIERSEAIZE+ EUREHZE = 2.2670//\iF*1/)\ig+6.987T/
GB*20GB+6.987T/GB*5GB = 176.767T

TERE

SFMERSIOH BEX LB BOEHEES, THRIFEE.
S

A E RS REE.
EIEEEYE

BB KT -
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M, {EEE2EKINESLAIRESIER LRI RinRSS 28

SEERNERNZICHNRRETREEN, TEBRARENRGRTSEARE, HEIERE
KERNIRIRTRIKEIERN, TRBEERRE.

NERREERE
1. BEAEKILERLEHFERE, NiRE “BirHRE” L,

2. EEMNALETRESR, EREAMNNENMSET, BEREEEAMRY
‘BoB” 2. BEUTSH:

- Eﬁﬁ%fd]‘i}z o
- EilmimE. WA RiniRSes EEXWSARITNGE, F2EE i
Ho

KNERRRSRAERZEE

o TCPHMNUEIRZR: RinARSS2RPTEAIREENTS MV FZHOE TCPIT R AR i
O, FETCPHMYPRBRRIGENIRO .

- Eﬁﬁ?ﬁﬂ%ﬁﬁﬁﬁ%ﬁ%ﬂ%ﬁ%ﬂ*ﬁﬁ: FENEERIRSS 2RI S5
O, $Ian8o.

-  EREEROSERKRSHRLSHORE: FERERRRS RIS IKRO
MR EIRO, 51208070443,

AR
R ERIMY NG O ER ERR R ER ETURTMEFIREL .
o UDPHMWUSITER: TNMNFERIEZEENT EHNHIEUDPHMY RIS

O, EREREERRSSMERSENSEIICMPHY.
HmERaRSHREINSE

NRFiRARSS 2RAVRIERFAWindows, 1B BTN SR EILIR hittps.///FimikS 750
IP: e BAEA . ANRIREIRSS2xxE,3xx, MRRFIRARSSRIER
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R LR RRSS = LBE L TS EE RinkSRIVEREEROSERERIGE
HMXIERE &0 o

netstat -anlp | grep port

EE+LESEREREROEEHESERLISTEN, NEREHRZENEBEREHOE
WSIFIRS, ANE8-173R/~880i% 4 TCPIHFERT A= .

o WIREKBARERRNEROER, FAGEIRIRS R SiKO—

8-1 [SiRARS3 2R E R M G TRIEI R Bl

[rool@ed glbh=5r

8-2 [RimfRSS 2B M ITAIEIE A
- |

o WMRERNBROSEELRIVATS (ERiRSELERER) , BREELXBENE
imiRSSEE LRSS, Bl SEREEERBRNEROREHIEREKIT.
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8, EINERSHIBXBRISHPERBARSE—ARFETEYAFPER, £
EKIMEARSSREN RN RIRM, SIRINERIRESEREPERERAEERS

SR ILEIRS TR TRERFRBEIRRRIME?
IRIEAE A RIFIE TS S EE (BFRTIERE) AR . (TEOAMAE, FE
ARG = AEERASREISEERR. AUSREFEAMKADOLSHSR,
HEEEIEEERTZ.

AEERINERS S, FEBEFEAMGEE, GIURERIEXERFRISERER
R, RIEBRIWSHEME.

SHEAMEE—REEUTRMAR:
o MEXEHBEFTHEKM, LinTREXBEREAEZIN.
o IEXFEFEKRFEZIN, KinT REAEXERETHEKXM.
ESEIRER, SEAFRMENAYSRBIEXEAEE, AEZIRERE, BEARAY
SRS SR PEBEHTELRS, F— 1M LIFERTEERITEIER
IMITERIEISIR R
B
o (EWHER ) EEH
GEABMIESEEABMIE ) 54
(LR RRBBEELI SRS ) =54
(FEBBEEX IS EEZEFRES ) EFEEMM

ﬁﬂﬂ;—)%ﬁﬁﬁik%ﬁ%%ﬁii)\%éd}ﬁ, EREES—n ( BRI SDIERNER
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EFER géﬁ'—i (ERZ2FES ) Y “BRER” RiS—
)9 =ID ERPEEHHCEEEFIEN ‘“WKSID” , N=HlEak
S IDRILS BN T :
1. EREERHIE.
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3R IHEAbiEIERE “ EERINERSS” ©
BLHE(M) VRS (ERZEFES ) PESHHRERE—H
ZERMNFERSE, TRINLIRSERRITE.
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= e

2% 88
ZEE B B WS,
EREUIE (AH) | REERsE.
R AL WiEEsS,
EREPISATH | RERVSIHERAS.
fEER
% 9-2 IS
SRR & HE (DU | B8
=)
BURESRE |- v EEUBESHIEN
BORIRSLI
BEASHIEERE |- v EEUBBSEIENL
HORIRSLL .
(ERRRSBEE |V v o EERTRE
USRS ) 5 P
fatt . EEBEEEE.
(PEBESHYS | y . BESTELE
SEzeREH) P
st . EEBEEEE.
o ZHHBBENS
TG, B8
8, FEETEE
AIATREENS .
(BSHEASTINBIER |- v EBUEESEAN
) 3t HORIRSLL

6.

B “IRIERIET

BIERREIAY SLA 22 <HHE?

— P LIEEATL

BIR R RHISHIER?

B R RAE AT EERINERS IR S SEKFEPEBB RS .

HHIZEZB TLRNEER, AT ARBERRREFEZMINISZZIAIL?

LHRMLZINE, EEREITWERFRE, BTEETE, ARS.
EHIIERRSZAEFEAMEBINIBREBZST, EFEZMIMILZINIERE

Fr, REAZKINERSHBRISENHPEREERREMR, X—8HLRA
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EBRINE
= aE 9 BIRARBRIEHRITH

HESHRPEEASTERNG, SEER AR ERE TS AREEH
BT, EXEEtLmTERBKETHRE, ATRENERERS.
LEINRRS BIRERRRESERNTEEUUEE?
FATLL
B ( BEAREEAR ) SSRIBERENHNER, TERHTER.

EHINRRSERERBERHNE LER, FMIHERERIE?
BRI
BB RS RS ARRBITE.
BRERASEXHN AR BENLEFEE?
FEE.

R AAPRMEBR SRR, BIRAREETARERTERKE, PEBEKBERE
TISERRIESR, EERFERAFNBERREMHAEE
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2IRINE
N 10 TOA {GE4ECE

1 O TOA {4 E

GART LA XS = Fipapl S 0inaE R ME R ETERES, HIERIEZRIFREIRE
FIHERIESEIP, TOARIZIEREEZRFIREKINERIESLIP, B REGARSE
i T RBIIRS A

AEERTFIUE (TCPHY ) BRSS, FFIPHENESERIAIPVA, HEFPTFEERER
FPIRIFTOARMZIERES, AISEARANEHITACE -

Linux AR AS792.6.32F0LiInuxPIIZhR A /93.0LA ERYRIER S, FEECETOARIKIEIR
RIRMELR EBXA], BERRIESSRENARFSEHTEE.

(MR

o TOARSZIFUDPHMYAIMEIRES

o TOABRELUTMEMERFHIRIETAEETIE, BftRRIRAZRETTIEEM.
e CentOS 6.8 ( Kernel version 2.6.32)
° Suse 11 sp3 (Kernel version 3.0.76)
° CentOS 7/7.2 (Kernel version 3.10.0)
° Ubuntu 16.04.3 (Kernel version 4.4.0)
° Ubuntu 18.04 (Kernel version 4.15.0)

° OpenSUSE 42.2 (Kernel version 4.4.36)
° Debian 8.2.0 (Kernel version 3.16.0)

Brin=

HRSRH

o RIFAZERFAMNETSHBINZRATFLIMNE—, BIINARZERAS
kernel-3.10.0-693.11.1.el7, NFEBLEXNIRABIARIZFT A Ekernel-
devel-3.10.0-693.11.1.el7,

o RIREMWLATLABIEFHIR
o YNERZEIErootFF, FHHBsudotiR.,

BRIFE R

ATRELREH MILinuxRiZhRA793.0LL ERSRER S .

e RIR IR

—_
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EBRINE

N 10 TOA {GE4ECE
(1 88
o LTEANZERFALASNEES, IR EEEKXKAZINNAZMANRZER, TEB1TE
WLt TEHEENRES,

o MTFEERIMEEITRE (kernel-devel ) BIENR, FERRBGIRHUERINALIT

o

LU TFRARLInuxZ I TIRAIVIRIERIR, iSIRIERSEEN NG,
- CentOSHME TFHBRELE

i PUTINTES, TERgcchmiFEEs.
sudo yum install gcc

i. HITWTHS, ZTEmakeI H,
sudo yum install make

iil. PTNTHS, RENZERTLE, FROLTHSEORABES
PR A —EL

sudo yum install kernel-devel-'uname -r
AR
o NMRETHRERBXNAIMNZALE, AR FibIFZE FHIINAIrpm

[}

#flk: https://mirror.netcologne.de/oracle-linux-repos/ol7_latest/
getPackage/

1A3.10.0-693.11.1.el7.x86_641f, FEHEHITLUTHSRE
rpm -ivh kernel-devel-3.10.0-693.11.1.el7.x86_64.rpm,

o WFLEERENFINZFALEE (kernel-devel ) BIIER, EERREGIEHE
SRENRZFF A B .

- Ubuntu. DebiantfE FHIIR(EL R,
i. HITUTHS, TEgccdmiEss.,
sudo apt-get install gcc
i. HITWTHS, ZTEmakeI H,
sudo apt-get install make

i, PUTATFSS, RENRERITRE, FROLHSENIRFEES
PR A —EL.

sudo apt-get install linux-headers-"'uname -r’
- SUSEIMZ FRIRIELZIER
i PUTIN TS, &EgcchmiFes.
sudo zypper install gcc
i. PITATaRS, E3EmakeI H,
sudo zypper install make

iil. PTNTHS, DENZERFTEE, FEOLTHSEORAEES
PR A — o

sudo zypper install kernel-default-devel
2. URIFERIZIEIR
a. fEMGItTH, HITUWTE<S, TEHTOARZERIER .
git clone https://github.com/Huawei/TCP_option_address.git
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https://github.com/Huawei/TCP_option_address

EBRINE
=

10 TOA {GE4ECE

(AR
WMRKRLZREGtTER, BHHAUTIHE THTOAERIREE.
https://github.com/Huawei/TCP_option_address
WITU TS, HNERBESR, mFER,
cd src
make
fmiFITIERIRRwarninggiZerror, HABRIEMAIN, KEHFIEF RS
249 pitoa. koS4,
(RAETY::

UNRIRIEIRT “ config_retpoline=y but not supported by the compiler, Compiler
update recommended” , FRBAgcchRANITE, BIUGgccHRNEEMRA

3. NIERAIER

a.

PATUI R ar<, DNEKAIRIEIR

sudo insmod toa.ko

PATUI R ar<, NIHERINEIER, EERRBHER.

dmesg | grep TOA

EIRREEEE “TOA: toa loaded” , 1RBARIZAERINEALIN
(MARLY:

CoreOSTEBHTHNRMFTALIRIRGG, FEHAREREHIBTERS, AREREE
EBEPIIHAZRIR . AT REFEAZERIESRABERFHLZ/lib/modulesB R,
ALERRTRERREREFIZNIZBRT, MUMMBEERSER.

4. BEIiERHER

AT ETOARIRRIE RFSENATERL, ATLUGIIETOARKIERAIA S IIZIZS
FRIEENRIZARH

BN RRIRAI T EB LA T MT5A:

%Pﬂl«‘ﬂfﬁ?@%%%ﬁ?, FEBEE XS AR TOARIZIE RIS
T o
SE UMM REERIHIA
i. f£ “/etc/sysconfig/modules/” BFE F#iiEtoa.modules3{4 ., 1ZXIEE
BT TOARLAEIRATINEMI A
toa.modules3ZAE, BESEUNTRAI:
#!/bin/sh
/sbin/modinfo -F filename /root/toa/toa.ko > /dev/null 2>&1
if [ $? -eq 0 ]; then
/sbin/insmod /root/toa/toa.ko
fi
Hrh “/root/toa/toa.ko” ATOARIIRIR IR, BEFRFEEEHE
B CRIFNITOARIZIERIRR
i. MITLULTES, Htoa.modulesBEIIAFITTHITIR o

sudo chmod +x /etc/sysconfig/modules/toa.modules

MAERRAS 01 (2024-05-30)
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https://github.com/Huawei/TCP_option_address

EBRINE

N 10 TOA {GE4ECE
(1 #E8

ZERAREAZE, SSHIETOARZERAE, RItFEEEHRHFTOARZ
1R,

5 ZREZTH

MREBARERE RSP AZER, ATLStoa ko XX HHENEIFE
DNELERIRAIELITL R, AESRITERIIBRRIER

RIZAERINE R INLAG, NARERAAEEREUAEEFVESCRIPHBL
(MEEY::
T RARER SR TR SPIZAR AL SUERE .
6. IRIFTOARIZIEIR
TOARIZAR R R R I G BN B AN R L, MR — P IIERIEIF .
HATAN TS, EXEGpythonNEimIRS P EI— 1 EZRIHTTPIRSS
python -m SimpleHTTPServer port
Heh, portEESGARINIZERIRSS S ECERNIRO—3, #iIAH80,
BehizfE, BEEFimBIEIGARIINEIPRS, RSiREIHIEEENT:
192.168.0.90 - - [06/Aug/2020 14:24:21] "GET / HTTP/1.1" 200 -
MARY:
A5 EE192.168.0.90, REiHIRSSAIKIEINEFHFEIPILE, BIZEF5T
[EinARSSEEAYELSCIPHELIL ,
o  UTRMESBRHMILinuxPRIZiRAJ92.6.320R(ER S .
MER
TOAJRIH52152.6.32-xx PIZhRANAVIRIE R St ( CentOS 6.8%F1& ) »

1. MEATMubsh3RENE B TOARRII AR EE
( Linux-2.6.32-220.23.1.el6.x86_64.rs.src.tar.gz ) o

http://kb.linuxvirtualserver.org/images/3/34/
Linux-2.6.32-220.23.1.el6.x86_64.rs.src.tar.gz

2. FRIETOAEIRRINIZIEISE
(EImFEX S
a. A “linux-2.6.32-220.23.1.el6.x86_64.rs” {43k,
b. #®iE “net/toa/toa.h” ik,
¥§#define TCPOPT_TOA200EC ELE S Sa#define TCPOPT_TOA254
c. fxshelllim, HATIAT®HZS,
sed -i 's/CONFIG_IPV6=m/CONFIG_IPV6=y/g' .config
echo -e '\n# toa\nCONFIG_TOA=m' >> .config

FeEZ FIPVOIERIES W mFHAZT, TOASHIRIFMEMAZIER, T
AR B shFELE
d. ZgtEMakefile,
AJ7E “EXTRAVERSION =" &SEIILBENXA—LRA, BT “uname
'r” ':FnE'uﬂ_T, {ﬁuyu'toao
4. PITUATSS, mFREE,
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EBRINE

IR 10 TOA ffE4AcE
make -j n
(11 #%ed
Jr_fjLLLWE%%CPU*%&EEE*EME’J%%&, Bln: 44%CPU, AECE N4, MMINRGRIRE

5 WATUUTSS, LRAZIER,
make modules_install
A SHITERIE0-1F17R,

10-1 ZEEWIZIELR

INSTALL /lib/fimware/kaweth/trigger_code fix.bin
INSTALL /libsfirmware/ti_34

INSTALL /lib/fimware/ti S

INSTALL /slib/firmware/mts_«

INSTALL /lib/sfirmware/mis_gsm. fw

INSTALL /lib/firmware/mts_ edge. fw

INSTALL /slib/firmware/edgeport/boot.f

INSTALL /lib/firmware/edgeport/boot2.

INSTALL /lib/fTimware/edgeport/down. fw

INSTALL /lib/firmware geport/down2. fw

INSTALL /lib/fimware/edgeport/down3.bin

INSTALL /lib/fimware/whiteheat loader.fw
INSTALL /lib/fimware/whiteheat. fw

INSTALL /lib/sTirmware/keyspan_pda/skeyspan_pda.fTw
INSTALL /lib/ ‘keyspan_pda/xircom_pgs . Tw
ekl i

6. HITUTHS, TEHRZ,
make install
A SHITERIE10-2F 7R,

10-2 LZ=A%

7. $JFF “/boot/grub/grub.conf” 34, BCEFHEIAEED, WNE10-3F.

a. BANEGABIRZASE— T ARAZIEXIEZTIARZ, B “default=1" 182
753 “default=0" ,

b. EHFIENESEtoatEkAIvmlinuz-2.6.32-toaIZiTRESRID “nohz=off” &
., NRAXFnohz, KESDTFCPUORIEESIEFEE S, SHENFIES
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2IRINE
N 10 TOA {GE4ECE

10-3 Ec& 4

default

/boot/grub/splash.xpm.gz

el V/boot/vmlinuz-"." . " -toa|ro root=UUID

| /boot/initramfs- . . -toa.ime

c. (BXERERFRE, ERERIERSR.
BRESK, RFEMNHvmlinuz-2.6.32-toaliZ.
8. FRAERTHZE, FUTLUTaSINETOARER
modprobe toa

ZiEmodprobe toads SIMAFHSIEIA, IR RFEERSMEI=HAS, NE
10-4f7,

10-4 modprobe toa 3%

[root@SZX16000167219 ~1# modprobe toa
[root@SZX1000167219 ~1# 1lsmod |grep toa

toa 42032 ©
[root@SZX1000167219 ~1# B

TOAIREERINE SERk/E ,, EMMISEA0E10-57 .

10-5 WX

Linux 2.6
9. ISIFTOAMIZIELR
TOARZIRIR L3 Ak TN IS BN o] B RERENE R, IEAMEH—NIIERIBIF .
PUTUNI TS, EREBpythonfIERRSEF BN — N EIZRIHTTPIRSS .
python -m SimpleHTTPServer port
Hrh, portRBESGARINZEIRIRSS SSATECERIRO—3, FiAJ980,
Bhzia, BEEFimpIaGARIINRIPEY, ARSSiRAYIAIEIEESWT:
192.168.0.90 - - [06/Aug/2020 14:24:21] "GET / HTTP/1.1" 200 -

AR

HiAIFaHESH192.168.0.90, EEiHARSSECILERENEIRZE PinRIPHELE, BIZAiA5E
[EiRIRSSBEAYESCIPHELIE .
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HITEERE, BX
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X
al?
SEEEE 2IRINEGA CDNLULNE GEIP
EN KMERNTBEEIRE | EA=2DREE BIGA—HEKERE S
Fk, EBidAnycast IPF; | 2800+ 52, AE | =B8FM, aJLAG
AREAFIHEINE IPA | TEZEEREN | SEP—MLEX
DFIEBEANER=ET | HEafEsEemMed | =P, @TaF
MR ERTIRIRNA | EEINE, ETH | WINEREIEbEIR
TR, RARESNEL | PUE, 2858, | JFR, ZUSEmE
IGATEE, FREM. MERE, PR | SA9GA,
HERZDSIHE
HERMIHIEEER.
= il ELR=IP, AR YN[ FAMIECS/ELB, %
EIP, FARJECS/ELB THMIP(EEEES
=EZK . NATE—
FCfEM)
ffiss® o EBKREBTME | o ARLIEZEE | o TIFT=EINE,
.E_@, AT AESE{REERS miGiE, HEH R{EEBREE,

o EXREBTFMIE
i, BIREER({RER
FEE.

o 1HLLGA: R

FiERegion®

o MR, EamE | EREESEH | gcamzsi
SYRMENIF, Af IZETEONS | mEAILRES
%, BEDA/AN, | BFWREFR ““Region); &
EENREEE; 3. FubEEEEA
o HAME, BETF | BER EEIS
SASERARE | NCARES
RiFR.  Stns
DNSZEZFEE .
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SR RECHTREGEIKIESLE
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BEMN), FinintREMEKIREREER-Fig—,

FHECERIZIE S N eI EERINESLA
$IR2 BEEEHTERM S PRINESLG)
. EEHEERAXESRPEFERKB X “RUM-EREKT o
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iR ‘RN, Binin T REFRERIIEE ‘HER-EE—7 .
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$IR3 ECEDNSEERERRMT
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T R
o NMMXAYHIEAFFTRIEARERMIEGA Anycast IP, BIER2FHAEIAIEEK
DNIESLAIRI M AYANycast P,

o HigIMBK (K. #u3. FEM ) B9BIABF@BTEI%E AR ELLGA Anycast
IP, BNZER1IAERYEBRANIERSCEIRG R AYANycast 1P,
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